DESCRIPTION
Diaphragmatic pacing is advocated in select patients with ventilatory failure due to weakness or paralysis of the diaphragm to eliminate or reduce the need for ventilatory support and to enhance quality of life. In our case, a 65-year-old ventilator-dependent tetraplegic male underwent diaphragmatic pacing with a NeuRx Diaphragm Pacing System (DPS) (Synapse Biomedical, USA) after sustaining a complete C1 spinal fracture. Prior to surgery, the patient required a dual chamber (right atrium and right ventricular apex) permanent cardiac pacemaker (Versa, Medronics, USA) for episodes of asystole. A limitation of right ventricular (RV) apical pacing is far-field R-wave oversensing, that is, processing of signals originating from myopotentials from nearby muscular structures such as the diaphragm, 1 which can result in either inappropriate inhibition of pacing, or overcounting of ventricular or atrial events. Therefore, when positioning the cardiac pacemaker we carefully explored several locations to find an optimal site for the RV lead without stimulating the diaphragm or causing diaphragmatic myopotential.
As the DPS does not have a sensing component, it was also important to determine whether there would be any interaction or interference between the two pacemaker systems, otherwise known as 'cross-talk inhibition'. 2 During laparoscopic insertion of the DPS, neuromuscular blocking agents were avoided. Testing of 'cross-talk inhibition' was performed with the cardiac pacemaker set to maximum sensitivity (0.5 mV), and the should be determined by direct interrogation of the cardiac pacemaker. ▸ Permanent cardiac pacemakers are not a contraindication for the implantation of diaphragmatic pacing systems in select ventilator-dependent patients.
diaphragm paced repetitively at maximum output levels (25 mA). During DPS testing, the surface ECG demonstrated electrical interference shown as high-frequency oscillations ( figure 1) ; however, interrogation of the cardiac pacemaker confirmed that, while there was evidence of electrical inference from repetitive diaphragmatic pacing, pacemaker function was unaffected (figure 2). The surgery concluded successfully, and the patient is currently undergoing diaphragmatic conditioning. In line with earlier series, 2 this case demonstrates that cardiac pacemakers are not a contraindication to the insertion of DPS provided appropriate testing is carried out intraoperatively. 
